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摘  要 
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摘  要 
本论文建立了一个台湾海峡潮汐数值模型，研究的重点是将数据同化技术用
于该潮汐数值模型中，以进一步提高该模型模拟和预报的准确度。这里分别采用








两个参数，考虑了 6 种取值的截断半径、7 种取值的集合数共 42 种参数组合情
况，以模拟准确度和计算相同时段的潮汐值所需时间为标准，通过实验，确定该
模型 优参数组合为：东山、厦门、娘宫、崇武 4 个站 优截断半径取 35 km，
三沙站 优截断半径取 30 km；5 个站 优集合数取为 20。在含集合 Kalman 滤
波同化的潮汐数值模型两参数取 优参数取值时，对该模型进行检验，检验结果
表明：将集合 Kalman 滤波同化方法用于潮汐数值模拟中是可行的，同化验潮站
的调和分析值对验潮站本身及其邻近网格点的改进 大；该模型中当 5 个验潮站
没有数据同化进去时，其中东山、厦门、娘宫、崇武 4 个站的模拟准确度在接下
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Abstract 
A normal tide numerical model is established for the Taiwan Strait and its 
surrounding sea areas. In order to improve the accuracy of the model’s numerical 
simulation, an Ensemble Kalman Filter (EnKF) data assimilation technique is 
considered in the model, and this model is called ‘A tide numerical model with EnKF’. 
Another tide numerical model which is straightly assimilating data from 2009 Tide 
Table called ‘Tide forecasting model by assimilating data from the book of Tide 
Table’ is also established. 
Considering that the accuracy of normal tide numerical simulation is less than 
that of the data from Tide Table which is the main bays’ harmonic analysis forecasting 
data based on the long-term tide observations, therefore, the model assimilating data 
in our study is used from the Tide Table. 
As to the model of ‘A tide numerical model with EnKF’, five stations are taken 
into account, which are Dongshan, Xiamen, Nianggong, Chongwu and Sansha. In 
order to decide EnKF the best parameter combination of two parameters, the cut 
radius and ensemble number, we consider 42 kinds of parameter combinations at each 
station. Based on the accuracy of numerical simulation and the time spent in 
calculating the same period of tide, we can define the best parameter combination at 
each station. Numerical experiments show that for Dongshan, Xiamen, Nianggong 
and Chongwu stations, the best value of cut radius is 35 km, for Sansha, 30 km. There 
is a unique best value of ensemble number for five stations and the value is 20. It is 
shown from numerical experiments that data assimilation with EnKF method could 
improve the accuracy of tide simulations and tide predictions in the following 12 
hours in the Taiwan Strait.  
As to the model of ‘Tide forecasting model by assimilating data from the book of 
Tide Table’, 63 stations in the computational domain are taken into account. By 
carrying out some numerical experiments, the conclusion is that the new model can 
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are 90 gridding wet points along Fujian coast, and 17 points of those are stations, and 
28 wet points around 17 stations, which means that this new model can at least 
improve 45 wet points accuracy distinctly compared with normal numerical tide 
model.  
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 a 表示分析，b 表示背景，o 表示观测； 
a
iF 表示分析网格点 i 处的分析值； 
b
iF 表示分析网格点 i 处的背景值； 
o
jF 表示数据网格点 j 处的观测值； 
b
jF 表示数据网格点 j 处的背景值； 
  w ij 表示权重。 
优插值法中 主要就是 ijw 的确定。 ijw 确定原则是使分析误差达到 小。
进行一系列数学处理后，有： 
1
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分析格点上的背景值设为 X，则在 H 作用下，将背景值（分析格点）转化为
观测位置（数据点位置）上的背景值 Z，即：Z=HX 
引进 K，使 W=KH，要求 W 转化为求 K。 
优插值法 终转化为如下同化公式： 
1( ) ( )a b T T oF F BH HBH O F Z−= + + −  
令 K， 1( )T TK BH HBH O −= +                                     （1.2） 





























网格点的个数； ijk 表示第 i 个分析格点对应于数据格点 j 的权重。 
这样，（1.3）式可以写成
1
( ), 1, 2,...,
J
a b o
i i ij j ji i
j
F F k F H X i I
=
= + − =∑ ，就可以求
出每个分析格点的分析值数据。 
求解 K 的时候，首先要求出背景误差协方差 B、观测算子 H 和观测误差协
方差 O。 
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